Signaling pathways involved in induction of GADD45 gene expression and apoptosis by troglitazone in human MCF-7 breast carcinoma cells.
We previously reported that the PPARgamma agonist troglitazone (TRO) inhibits proliferation and induces apoptosis in human MCF-7 breast carcinoma cells. To understand the mechanisms of antiproliferative and pro-apoptotic effects of TRO, we screened a limited DNA array containing 23 genes involved in regulating either the cell cycle and/or apoptosis. Four of the 23 genes screened exhibited regulation by TRO, with growth arrest and DNA damage-inducible gene 45 (GADD45) being the most strongly upregulated. TRO induced GADD45 mRNA expression in a time- and dose-dependent manner. Depletion of GADD45 by siRNA abrogated TRO-induced apoptosis in MCF-7 cells demonstrating the physiological relevance of GADD45 upregulation. Signaling pathways mediating TRO-induced GADD45 were also investigated. Several mitogen-activated protein kinase (MAPK) pathways were involved in the induction of GADD45 by TRO. Inhibition of the c-jun N-terminal kinase MAPK pathway by SP600125 partially abolished TRO-induced GADD45 mRNA, and protein expression and apoptosis. In contrast, inhibition of the p38 MAPK pathway by SB203580, or through overexpression of a dominant-negative mutant of p38 MAPK, augmented GADD45 mRNA induction and GADD45 promoter activation as well as cell apoptosis by TRO. Blockade of the extracellular signal-regulated kinase MAPK pathway by PD98059 also enhanced TRO's effects on GADD45 and apoptosis. Two other PPARgamma agonists pioglitazone and rosiglitazone did not induce GADD45 expression. Our finding of GADD45 induction by TRO may provide a new insight concerning the mechanisms for TRO's antiproliferative and pro-apoptotic effects in breast cancer cells.